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OPI'AHH3M KAK BUOJIOTHYECKAA CUCTEMA

Kakue 3/1eMeHTBI COiepKaHUs IPOBEPAET

buonornyeckoe pa3Hoo6pa3He OpraHu3MoOB. O,I[HOKJ'ICTO‘IHBIG, KOJIOHHAJIbHBIC,
MHOT'OKJICTOYHBIC OPraHU3MBbI. BzauMocBs3bp yacTeii MHOTOKJIETOYHOT'O opraHnusma. TKaHI/I, OpraHbl U
CHUCTCMBbI OPIraHOB. OpFaHI/ISM KakK €AMHOC LICJI0C. I'omeocras.

@opMbl pa3MHOKEHUSI OPTaHU3MOB: Oecrojoe (BKJIKOYas BEreTaTUBHOE) M IOJIOBOe. Bubl
0ecrioyioro pa3MHOXKCHHUS: TIOYKOBAaHUE, CHOPYJSAIus, (parMeHTanus, KioHupoBaHue. IlomoBoe
pasmHoxenue. [lomoBbie KieTku, uiau ramerbl. Meio3. Craguu meito3a. IloBenenne XxpoMocoMm B
Meiioze. KpoccuHrosep. bruonorndeckuii CMbICI MEHO3a U TTOJIOBOTO mpouecca. Meio3 u ero Mecto B
KU3HEHHOM IIMKJIe opraHu3MoB. IIpen3apoasimeBoe pazputue. ['amerorenes y kuBOTHbIX. [lonoBbie
xeine3bl. OOpa3oBaHME U pa3BUTHE MOJIOBBIX KieTOK. CriepmaroreHes u oorenes. CTpoeHue MOJI0BbIX
kieTok. OIUIOJOTBOpPEHHE W AMOPUOHANBHOE pa3BUTHE KHUBOTHBIX. CHOCOOBI OIUIOAOTBOPEHUS:
HapykHoe, BHyTpeHHee. Ilaprenorene3. MuHauBuayaabHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3).
Cragun »MOpuoreHe3a >XHUBOTHBIX (Ha mpumepe IsArymku). JpoOnenue. 3apojbllieBble JUCTKU
(racTpysnsanms). 3akiiajgka OpraHOB W TKaHEW W3 3apOJABIIIEBBIX JUCTKOB. B3anMHOe BiIMsHUE YacTei
pa3BHBarolIerocs 3apojbia (3MOpHOHaIbHAS MHAYKIUWSA). BrnusHue Ha 3MOpHOHAIBHOE pa3BUTHE
pa3nMYHBIX (AKTOPOB OKpYXKaromed cpenbl. PocT u pasBute >KMBOTHBIX. [1oCTIMOpHOHAIBHBII
nepuop. I[lpsimoe u Hempsamoe pasButue. Pa3Butue ¢ meramopdo3oM y O€ClO3BOHOUHBIX H
MMO3BOHOYHBIX JKMBOTHBIX. buoyiormdeckoe 3HAUYE€HHE TMPSIMOTO M HENPSMOTO Pa3BUTHUS, WX
pacrnpocTpaHeHHe B npupoje. TUmbl pocTa >KUBOTHBIX. DaKTOpPHI PETYISIIMM POCTA JKUBOTHBIX H
yenoBeka. CTauu MOCTIMOPHUOHAIBHOTO Pa3BUTHS Y JKUBOTHBIX M YellioBeKa. [lepmonabl oHTOTreHE3a
yenoBeka. PasMHoxkeHue u pa3BuTHe pacTeHuil. ['amerodut u ciopodut. Meiio3 B KUZHEHHOM ITHKIIE
pactenuii. OOpa3zoBaHue crop B Tpoiiecce Menosa. ['amerorene3 y pacteHuid. OIUI0OA0TBOPEHUE U
pa3BUTHE PACTUTENIbHBIX OpraHU3MOB. JIBOIiHOE OIJIOOTBOPEHHE Yy LBETKOBBIX PACTEHUM.
OO0pazoBaHue U pa3BUTHE CEMEHU.

OCHOBHBIE T€HETUYECKUE TIOHATHS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, AJIJIENIBHBIE TE€HBI,
aNbTEPHATUBHBIC IPU3HAKN, JOMUHAHTHBIM U PELIECCUBHBIN IPU3HAK, TOMO3UT0Ta, TETEPO3UIOTa,
qyucTas JUHUSA, THOPHIBL, TeHOTUN, (eHOTHN. OCHOBHBIE METOABI M€HETUKH: TMOpPUIO0IOIMYECKHH,
LATOJIOTUYECKUN, MOJIEKYJIIPHO-TEHETUYECKH.

MonorubpuaHoe ckpemuBanue. [lepBoiii 3aKkoH MeHaens — 3aK0H €IMHO0Opa3usi THOPUIOB
repBoro nokojeHus. [Ipasuno nomunupoBanus. Bropoi 3akoH MeHiens — 3aK0H paclleIICHUs
MpU3HAKOB. [[uToMOTrMUecKre OCHOBBI MOHOTHOPHUIHOTO CKPEIIMBAaHUS. | UTIOTE3a YUCTOTHI TaMET.
Ananusupyroniee  ckpemmBaHue. IIpomexxyTouHbli  xapakTep HacienoBaHus. Pacmieruienue
MPU3HAKOB MIPU HEMIOJIHOM JOMUHHUPOBAHUMU.

JlurubpunHoe ckpemuBaHue. Tperuid 3akoH MeHAenss — 3aKOH HE3aBUCHMOIO HAacleJOBaHUS
Mpu3HaKoB. [{uToNOrMYecKue OCHOBBI JUTHOPHAHOTO CKpemmBaHus. CIENICHHOE HaclieIOBaHUE
npu3HakoB. PaboTel T. Moprana. CiiemnyieHHOe HacieJoBaHUE T€HOB, HAPYIIICHHE CHETUICHUS MEXIY
reHamMl. XpOMOCOMHas TEOpHUSl HACIEICTBEHHOCTH. ['eHeTnka moja. XpOMOCOMHBIA MEXaHU3M
omnpeneneHus: mojia. AyToCOMbl U TOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M reTeporaMeTHbIN MOJL.
['eneTnueckas cTpykTypa MoJoBbIX XpoMocoM. HacniemoBanue mpu3HaKkoB, CIEMIEHHBIX C MOJIOM.
I'enoTun kak nenoctHas cucrema. [LieroTponus — MHOKECTBEHHOE JEUCTBUE IeHa. MHOXKECTBEHHbIN
aJIJICITN3M.

B3aumopeiictBue reHoTMma W cpensl npu  (popmupoBaHuu (deHotumna. M3MEHYMBOCTH
IMPU3HAKOB. KauecTBeHHBIE U KOJINUECTBEHHELIE IIpU3HAKH. BI/IIILI N3MCHYUBOCTH:. HCHACIICACTBECHHAA U
HacyencTBeHHas. MoaudukamoHHas U3MEHYUBOCTb. Poub cpenibl B popMUpOBaHUU
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MOU(UKAITMOHHON n3MeHYnBOCTH. HopMma peakunu nmpusHaka. BapualioHHBIN psil ¥ BapHallMOHHAS
kpuBas (B. Moranncen). CoiicTBa MoIu(pUKaIIMOHHON H3MEHUYHNBOCTH.

['enoTunuueckass n3MeHUUBOCTh. CBONCTBA T€HOTUITMYECKOW M3MEHUYMBOCTU. BUJIBI T€HOTUTTMYECKOM
M3MEHYMBOCTH: KOMOMHATHUBHAsA, MyTalmoHHas. KomMOuHaTHBHAs M3MEHYMBOCTh. Melo3 U mooBOH
MPOIIECC — OCHOBA KOMOMHATUBHON M3MEHYHBOCTH. POJTh KOMOMHATUBHOW U3MEHUNBOCTH B

CO3/IaHUM TEHETUYECKOro pa3zHoOoOpa3us B Mpeiesnax OAHOro Buia. MyTallMOHHAs W3MEHYHBOCTb.
Buabl Mytamnuii: reHHble, XpOMOCOMHBIE, TeHOMHbIC. CIIOHTaHHbIE W WHJIYLIUPOBAHHBIC MYTAIUU.
SAnepHble W 1uUTOIIIa3MaTHdyeckue MyTanuu. CoMarnyeckue M MOoJoBble MyTauuu. [IpudnHb
BO3HUKHOBEHUSI MyTaluii. MyTareHbl U UX BIMSHHE HAa OpPraHu3Mbl. 3aKOH TOMOJIOTHYECKUX PSAJIOB B
HacaeacTBeHHOM n3MenunBocty (H.M. BaBuios).

Kapuorun 4emoBeka. MeToasl M3yd4eHHMs TIEHETHMKM  4YEJIOBEKA: I'€HEAJIOTMYECKUH,
ONMM3HEIOBBINA, ITUTOT€HETUYECKHH, MOMYISIHOHHO-CTATUCTHYECKUH, MOJEKYISIPHO-TEHETUYECKHA.
HacnencrBennslie 3a00sieBaHus yenoBeka. ['eHHble 1 XpOMOCOMHBIE 0OJIE3HH YesIOBEKa.
bonesnn ¢ HacnencTBEHHOM MPEIpacloiOKEHHOCThIO. 3HAYEHHE MEAMIIMHCKOW TEHETUKU B
IPEJOTBPALLCHUN U JICYEHUU I'eHeTHYeCKUX 3a00sieBaHmil yenoBeka. CTBOJIOBBIE KIIETKU

JloMecTukanus U cenekius. 3apoxkaeHre celeKiuu u qomectukanuu. Yuenue H.M. BaBunosa
o llenTpax mpoucxoxxaeHuss ¥ MHOrooOpasusi KyJIbTypHBIX pacTeHHil. Poiib celekiuu B CO3JaHUU
COPTOB pacTeHUM U MOPOJ KUBOTHbIX. CopT, mMopoja, MITaMM. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacyencTBeHHOW n3meHunBocty H.W. BaBuiosa, ero 3naueHue Jist CEJIEKIMOHHON paboThI.
MeTtoapl ceneKIMOHHON paboThl. MCKyCCTBEHHBIM OTOOP: MAacCOBBIM W HMHIWBUIYaIbHBIA. DTaIbl
KOMOMHAIIMOHHOW celieknuu. McmplTanue mpous3BoauTeneid mo moroMcTBy. OTOOp MO TEHOTHITY ¢
MTOMOIIBIO OIIEHKH (PEHOTHIIA IIOTOMCTBA U OTOOP MO T€HOTHUIY ¢ oMol ananuza JIHK.
HckyccTBeHHBI MyTareHe3 Kak METOJ| CENEKIIMOHHOW paboThl. PagvialiioHHBIH M XUMHYECKHUIH
MyTareHe3 Kak UCTOYHUK MYTalluid y KyJIbTYpHBIX (opM opranu3moB. [lonydeHue MONTHUILTIONIOB.
BuyrpuBunosas rubpunuzanus. bin3kopoacTBeHHOE CKpeluBanue, in HHOpuauHT. HepoacTBenHoe
CKpelllMBaHue, Win ayTopuauHr. ['erepos3uc u ero npuuuHsl. Mcnonap3oBaHue rerepo3rca B CENEKIIHH.
Otnanénnas rudpuauzanus. [Ipeogonenue 6ecioqns MEeXBUIOBBIX THOPUIOB.

OOBeKThl, HCHOJB3yeMble B OHMOTEXHOJOIMHM, — KIJIETOYHbIE M TKaHEBbIE KYJIbTYpHI,
MHUKPOOPIaHU3MBbl, X XapaKTepPUCTHKA. TpaaulMOoHHAs OMOTEXHOJIOTHUA: XjeOonedeHue, NoaydeHue
KHCIIOMOJIOYHBIX ~ IPOAYKTOB, BUHOAenWe. Mukpobuonornueckuid  cuHte3. MckyccTBeHHOE
OILUIOAOTBOpPEHUE. XPOMOCOMHAs U T€HHAsI HHKCHEPHUSL.

IIpoBepsieMble TPe6OBAaHUSA K IPEAMETHBIM pe3y/ibTaTaM OCBO€HUSI OCHOBHOM
00pa3oBaTe/JIbHOU NPOrpaMMbl CpeJJHEro 061 ero oopa3soBaHusl

10 KJIACC
IIpenmeTHbIe pe3ynbTaThl OCBOCHUS yUeOHOTro npeameTa «bHonorusy T0MKHbI OTPaXkaTh:

1) copmupoBaHHOCTH 3HAHUII O MECT€ M POJM OMOJIOTHMH B CHUCTEME €CTECTBEHHBIX HayK, B
(OopMHpPOBaHUN €CTECTBEHHO-HAYYHOM KapTHUHBI MHpA, B MO3HAHUHM 3aKOHOB HPUPOIBI U PEIICHUU
npo0JieM pPalMOHAIBHOTO NMPHUPOIOIOIB30BAHUS;, O BKIIAJIE POCCUHMCKHX M 3apyOekHBIX YYEHBIX B
pa3BuTHE OMOJIOTHH;

2) BiaJeHUE CHUCTEMOM OHMOJOTMYECKMX 3HAaHUM, KOTOpas BKIIOYAET: OCHOBOIOJATaoIlne
OMOJIOTUYECKHE TEPMHHBI W TOHATHS (KHU3Hb, KIJIETKa, OpraHu3M, MeTadoJM3M, TIOMEocCTa3s,
CaMOpETryJIAlMs, CaMOBOCIPOU3BEIECHUE, HACIEICTBEHHOCTh, W3MEHYMBOCTb, POCT U DPAa3BUTHE);
o6uonornyeckue teopun (kiaerounas teopus T. llIBanna, M. Llneiinena, P. BupxoBa; xpomocomHas
Teopust HaclieacTBeHHOCTH T. Moprana); yuenns (H. . BaBuimoBa — 0 meHTpax MHOTOOOpasus u
MPOUCXOXKACHUS KYJIbTYPHBIX DPACTCHMI); 3aKOHBI (€IMHOOOpa3usi MOTOMKOB IIEPBOTO IOKOJCHHUS,
pacilerieHusi, YUCTOThl TaMeT, He3aBUCUMOro HacienoBanus . MeHzens; roMoJIOTHYECKUX PSAIOB B
HacneacTBeHHOM n3MenunBoctu H.W. BaBuiioBa); mpuHIUIBI (KOMILIEMEHTAPHOCTH);
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3) BiajgeHWe OCHOBHBIMH METOJAMH HAyYHOTO IMO3HAHMSA, UCIOJIb3YEMBIX B OMOJOTHYECKUX
HCCIIEIOBAaHMSIX J)KUBBIX OOBEKTOB (OMMCaHUE, U3MEpEeHHe, HaOI0AeHNE, SKCIICPUMEHT);

4) yMeHHE BBIACIATH CYIIECTBEHHbIE NMPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT M DYKAPHOT;
OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpraHU3MOB, B TOM uucie OakTepuii, I'puOOB, pacTeHHUH,
KMBOTHBIX M YEJIOBEKAa; CTPOCHHUS OPraHOB M CHUCTEM OPraHOB pACTEHUH, >KUBOTHBIX, UYCIIOBEKA;
IIPOLIECCOB KU3HEAEATEIIBHOCTH, MPOTEKAIOIMX B OpraHu3Max pacTeHUM, UBOTHBIX U YEJIOBEKa,
OMOJIOTUYECKUX MPOIIECCOB: OOMEHa BEIIECTB (METa0OIM3M), MPEBpAIICHUS SHEPruH, OpOXKEHUS,
aBTOTPO(HOr0 U IeTepoTpO(HOro TUIIOB MHUTAHUs, (POTOCHHTE3a MU XEMOCHHTE3a, MHTO3a, MeHo3a,
raMeToreHes3a, SMOpPHOreHe3a, MOCTAMOPHOHAIBHOTO PAa3BUTHUA, PA3MHOXKEHUS, HHIUBHIYaIHHOTO
pa3BUTHs OpraHu3Ma (OHTOr€He3a), B3aUMO/IEHCTBHSI T€HOB, IeTepOo3Kca; UCKYCCTBEHHOIO 0TOOPA;

5) yMeHue yCTaHaBJIMBaTh B3aWMOCBS3M MEXIY OpPraHOMJAAaMHU KICTKH M UX (QYHKIHUSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEH M UX (PyHKIMSAMM; MEXAYy OpraHaMM M CHUCTEMAaMU OpPraHOB y
pacTeHui,

KMBOTHBIX M 4YE€JOBEKa U MX (YHKUMAMHU; MEXKIY CHCTEMaMM OpPraHoB M MX (DYHKIMAMH, MEXKIY
sTarnaMu 0OMEeHa BEIIECTB; dTAallaMH KJIETOYHOTO ITUKJIA U KMU3HEHHBIX IUKIJIOB OPTaHU3MOB; dTallaMu
SMOPHOHAJIBHOTO PA3BUTHUS; TEHOTUIIOM U (PEHOTHUIIOM, (PEHOTUIIOM U (PAKTOpaMu cpejibl OOUTaHMS;

6) yMEHHE BBIABIATH OTIMYMTENIbHBIC TMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE PACTCHHIA,
KUBOTHBIX U YEJIOBEKA;

7) yMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOIIOTUYECKYI0 TEPMHHOJIOTHIO H
CHUMBOJIMKY JUIsSl 1OKa3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMAaTHUECKUX IPYIIIT;

8) yMeHue pemarb OMOJIOTUYECKHE 33/1a4H; BBISBIISATH IPHUYNHHO-CIICACTBEHHBIC CBS3H MEXKIY
UCCIIelyeMbIMH OMOJIOTMYECKUMHU IpOLlecCaMi U SIBJICHUSAMH; JeflaThb BBIBOAbI M IPOTHO3bI HA
OCHOBAHUU TIOJYYEHHBIX PE3YJIbTATOB;

9) ymeHME BBINOJIHATH JAOOPAaTOpPHBIE M IpPAKTUYECKHE PAaOOThl, COONIIOAATh IMpaBHUia IPH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYJOBaHHUEM;

10) ymeHMe BBIIBUTATh TUIIOTE3bI, NPOBEPATh MX OSKCIEPUMEHTAJIBHBIMU CpEACTBAMHU,
(bopMyHpys 1eNb UCCIIEIOBaHHS, aHATTM3UPOBATH MOTYYCHHBIE PE3YIbTATHI U JIEIaTh BBIBOJIBI,

11) ymenue y4acTBOBaThb B yueOHO-MCCIIEIOBATENbCKOM paboTe Mo OMOJIOTWH, HKOJOTHH U
MEIWIMHE, TPOBOJAMMON Ha 0a3e WIKOJIBHBIX HAyYHBIX OOIIECTB, W ITYOJUYHO TIPEICTABIATH
MOJTyYEeHHbIE
pe3yIbTaThl HA YICHUYECKUX KOH(EPEHIHIX;

12) ymeHue olleHUBaTh 3THYECKHE acTIeKThl COBPEMEHHBIX MCCIIEJOBAaHUI B 00J1aCTH OUOJIOTHH
¥ MEITUIMHEI (KJIOHUPOBaHHE, HICKYCCTBEHHOE OTLIOIOTBOPEHHE, HAPABICHHOE N3MEHEHNE TeHOMa
U CO3[JaHHM€ TPAHCTEHHBIX OPraHU3MOB);

13) ymeHue OCyIEeCTBISTh OCO3HAHHBIN BbIOOp Oynyiiel npogeccuoHanbHON NesSTEIbHOCTH B
o0s1acTi OMOJIOTHH, METULIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHH, CEICKOTO X03sCTBA, MUIIEBOM
MPOMBIIIICHHOCTH; YTJIYOJISITh TIO3HABATEILHBI WHTEpPEC, HANpPaBJICHHBIH HAa OCO3HAHHBIA BHIOOP
COOTBETCTBYIOLIEH mpodeccun MU NPOJOKEHHE OHMOJIOrMYeCKOro 0o0pa3oBaHMA B YUPEKICHUAX
cpenHero mpohecCuOHaIBLHOTO U BHICIIIETO 00Pa30BaHUs.

11 kaace
[IpenMeTHBIC pe3yabTaThl OCBOCHHUS yueOHOTO MpeaMeTa «bHoIorus» JOMKHBI OTPaXKaTh:

1) chopMHPOBAHHOCTH 3HAHUI O MECTe M POJH OMOJOTMU B CHCTEME €CTECTBCHHBIX HAyK, B
(hopMUPOBaHUH COBPEMEHHOIN €CTECTBEHHO-HAYYHON KapTHHBI MUPA, B MO3HAHUU 3aKOHOB MPUPOJIBI U
pEIIeHNH 3KOJOTHYECKHX MpoOJeM 4YeOoBeuecTBa, a TAaKKe€ B PEIIEHHWH BOIPOCOB PaIMOHAIBHOIO
IPUPOJIOIONB30BaHNUA; M B (OPMHUPOBAHUHM IIEHHOCTHOTO OTHOLICHHS K MpPHUPOJE, OOIIECTBY,
YEJIOBEKY; O BKJIQJIE POCCUICKHUX U 3apy0eKHBIX YIEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

2) yMeHue BIaJeTh CHCTEMON OMONOTMYECKMX 3HAHHUI, KOTOpas BKIIOUAET OMpeeNieHUs U
MMOHMMAaHHE CYIIHOCTH OCHOBOIIOJIAraloIIMX OMOJIOTUYECKUX TEPMUHOB U TOHATUHN (BHII, SKOCHUCTEMA,
ouocdepa); Ouonmorndeckue teopuu (dBoitonnoHHas Teopuss Y. JlapBuHA, CHHTETHYECKas TEOPUS
sBomtonun); yaenus (A. H. CeBeprioBa — o myTsx ¥ HanmpaBieHusx sBostonnn, B. U. Bepranckoro —
o Omocdepe); 3akoHbl (reHeTnueckoro paBHoBecus JIx. Xapau u B. BaiinOepra; 3apopaplieBoro
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cxonctBa K. M. bopa); mpaBwia (Munumyma FO. JIubuxa, 5KOJIOTMYECKON NHpaMHUIbl SHEPTHUN);
runote3sl (runote3a «mupa PHK» V. I'mnbepra);

3) yMmeHue BIaneTh OCHOBHBIMH METOAAMU HAyYHOTO TIIO3HAHUS, WCIOJb3yeMbIMH B
OMOJIOTMYECKUX MCCIIEeI0OBAHUAX )KUBBIX OOBEKTOB U SKOCUCTEM (OIMCaHUE, U3MEpPEHHE, HAaOII0IeHuE,
HKCIEPUMEHT); CIIOCOOAMHU BBISBICHHS U OLIEHKH aHTPOIIOTCHHBIX H3MEHEHUH B IPHPO/IE;

4) yMmeHHME BBIIEIATH CYLIECTBEHHbIE IPU3HAKU: BUAOB, OMOIEOLIEHO30B, 3KOCHCTEM U
Oouocdeprl;  CTaOWIM3MPYIOIIETO, JBHXKYIIETO ¥  pa3pbIBAIOIIErO  €CTECTBEHHOrO0  0TOOpa;
aJUIONATPUYECKOr0 U CHUMIIATPUYECKOIO BUI000pa30BaHMs; BIUSHUS JBIDKYIIUMX CHJI HBOJIOLMM Ha
reHOQOH]] TOIMYJSAIMH;, TNPUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpelne OOWTaHWs, YepedOBaHUS
HalpaBJIeHUH 3BOMIOLNHN; KPYTOBOPOTA BELECTB U IOTOKA SHEPIMU B HIKOCUCTEMAX;

5) yMeHHe yCcTaHaBJIMBATh B3aMMOCBSI3U MEXKIy MPOIECCAaMH 3BOJIOIHMH; ABWKYIIMMU CUIAMU
aHTPOIIOreHe3a; KOMIIOHEHTAMHU PA3JIMYHbIX 3KOCUCTEM U IIPUCIIOCOOICHUAMU K HUM OPraHNU3MOB;

6) yMeHUE BBISBIIATh OTIMYUTENbHBIC TPU3HAKH JKUBBIX CUCTEM; MPUCIIOCOOICHHOCTh BUIOB K
cpene oOuTaHus; aOMOTHYECKUX U OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM; B3aUMOCBS3EH OPraHu3MOB
B COOOIIECTBAX; aHTPOIIOI€HHBIX H3MEHEHUH B 9KOCHCTEMAaX CBOSH MECTHOCTH;

7) yMeHHE HCII0JIb30BaTh COOTBETCTBYIOIME APTyMEHThI, OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO U
CHMBOJIMKY JUUIsl TOKA3aTeIbCTBA POACTBA OPTaHM3MOB Pa3HBIX CUCTEMAaTHUECKUX TPYIIIT; B3aUMOCBS3H
OpPraHU3MOB U cpeabl OOWUTaHMs; E€IMHCTBA 4YEJIOBEUECKUX pac; HEOOXOIUMOCTH COXPaHEHUs
MHOT000pa3us BUIOB U SKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHUS MIPUPOJIBI U YETIOBEYECTBA;

8) yMeHue pematb OMOJIOTHYECKHUE 3a/1a4H; BbISIBIATh IPUUUHHO-CIICACTBEHHBIE CBA3H MEXIY
UCCIIETyeMBIMH OMOJIOTUYECKUMHU TPOIecCaMi U SIBJICHUSMH; JeNaTh BBIBOJBI M TPOTHO3BI Ha
OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

9) ymMeHHE BBINONHATH JIAOOPATOPHBIE M IMPAKTHYECKHE PabOThI, COONIONATh IMpaBHiA IPH
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

10) ymeHHe BBIIBUTATH THIIOTE3BI, IPOBEPATh WX OSKCIEPUMEHTAIBFHBIMH CpEICTBAMH,
(bopMynMpys LeNb UCCIIeT0BaHMsI, aHATU3UPOBATh MOJyYSHHbIE PE3YyJIbTAThI U /1€71aTh BBHIBOIBI;

11) ymeHue ydacTBOBaTh B y4e€OHO-HCCIIEIOBATEIHCKOW paboTe MO OMOJOTHHU, DKOJIOTHH U
MEIULUHE, TMPOBOAMMOM Ha 0a3e MIKOJbHBIX HAy4YHBIX OOIIECTB, M MYOJIMYHO MPEICTaBIATh
MOJTyYCHHBIE PE3YyJIbTAaThl HA YICHUYECKUX KOH()EPEHIUX;

12) yMeHue OLIEHUBaTh TUIOTE3bl M TEOPHUM O TPOUCXOXKAECHUHM >KU3HU, 4YeloBeKa U
YeJIOBEYECKHX pac; O TMPHYMHAX, TOCIEACTBHAX U CHoco0ax MperoTBpaIleHus] TI00aIbHBIX
U3MEHeHUl B buocdepe;

13) ymMeHue OCyIEeCTBISTh OCO3HAHHBIN BbIOOp Oynyiiel npopeccuoHaNnbHON NesSTEIbHOCTH B
obiacT OWOJIOTHH, HKOJIOTHH, IMPHUPOJOIOIb30BaHMsI, MEAMLUHBI, OMOTEXHOJOIWH, TCHUXOJIOIHUH,
BETEpUHAPUH, CEIHCKOTO XO3SHCTBA, NHUINEBOW MPOMBIIUICHHOCTH, YIIyONSTh ITO3HABATEIHHBIN
MHTEpEC, HAIpPaBICHHbIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu M MpOJOJIKEHUE
OMOJIOTHYECKOTO 00pa3oBaHUs B YUPEKACHUSX CpPEJHET0 TPOPECCHOHATBHOTO W  BBICIIETO
oOpa3oBaHMUsI.



Hasuzamop camocmosmenvrotl noocomosxu k EI'3-2026 bHOJIOruA
I'ne B3ATh HHPOPMALIUIO IO TEME
»  Y4yeOHUKH
Hopsiarosnii BrbixoaHble JaHHbIE YUeOHHKA
HOMep
1 3axapoB B.b. u ap. buonorus. O6mas 6uonorus. 10 kmacc. YrinyOnEHHbIH YyPOBEHb.: —
M. [Ipoda. 2021 — 352 c.
2 AradonoBa N.b. Cusornazos B.M buonorus 10 xmacc: ba3oBwlii u yriryOJIeHHBIN
ypoBaH. — M.: JIpoda, 2019 — 256 c.
3 TepemoB A.B., IlerpocoBa P.A. buonorndeckue cucteMsl u npoiecc. 10 kmacc. — M.
Muemosuna, 2020 — 400 c.
4 BaxpymeB A.A. u np. «buonorus» («O6mme 3akoHomepHocTw») 10 1. — M.:
BAJIACC, 2019. — 400 c.
3) bopoaun I1.M. Beicouxkas JI.B. u np. buonorus. 10 knacc. YrioyOn€HHbI ypOBEHb. —
M.: IIpoceenienue, 2019. — 368 c.
6 [Taceunuk B.B., Kamenckuit A.A., PyouoB M.A. u np. buonormsa. 10 xnacc.
Yrinyonéunsiii ypoBenb. — M.: [IpocBemenue, 2019 — 336 c.

Pacnpenesienune cogep:xanus no reme «Opranusm Kak OHoJIOrH4ecKasi CHCTEMa» B
yuyeOHMKaX OMO0JI0THH

Ne Haxo:kneHune B yueOHHKe JaHHOI'0
DJIeMEeHT CO/lePKAHUSA

n/n coJepKaHus

1 buonormueckoe pasHooOpazue opranm3MoB. | Yuebnwk 1: § 4.2;4.3;5.1; 5.2
OHOKJIETOYHbIE,  KOJOHHMAIbHBIE, MHOIOKJIETOUYHbIe | Yuebnuk 2: § 15, 16, 17
opraHu3mbl. B3auMmocBs3p uacTet MHoOrokiierouHoro | YueOuuk 3: § 29, 33, 34
opranusma. TkaHW, OpraHbl M CHCTEMBbI OpPraHOB. | Y4eOHuk 4: § 25
Opranusm kak equHoe neioe. [omeocras. Vuebnuk 5: § 22, 23, 24, 36

Vuebnuk 6: § 39

2 ®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe (Bkmouast | Yuebnuk 1: § 6.1; 6.2, 7.1; 7.2; 7.3; 7.4;
BEreTaTHUBHOE) W  1ojoBoe. Buael  Oecmnosoro | 7.5
Pa3MHOXKEHUS: TIOYKOBAHKE, CIIOPYJIALKS, GParMEHTAINS, | VyeGHUK 2 § 19,21,22,23
kioHuposanne. llomoBoe PasMHOKEHHE. HonoBble | yvyeguuk 3: § 39,42, 43
KJIeTKH, WIM TaMeTel. Meiios. Kpoccunrosep. VueGruk 4: § 29, 31, 32,33,34
I'amerorenes y xuBOTHBIX. [lonoBeie xkene3bl. CTpoeHue VueGunk 5: § 27,28,29, 30,
MOJIOBBIX KJIeTOK. OTIUIONOTBOPEHHE M SMOpPHOHAIBHOE
pasBuTHe  KHBOTHBIX. CIOCOOBI  OIUIOJIOTBOPEHHUS: YueOnuk 6: § 39, 40, 41
Hapy»XHOE, BHYTpPCHHEE. ITapTenorenes.
WHnuBuayansHOe pa3BUTHE OpPraHU3MOB (OHTOTEHE3).
3apobIIeBbIe INCTKU (TacTPYJISIUs). 3aKiIaKa OpraHoB
W TKaHEeW W3 3apOJIbIIIEBbIX JIMCTKOB. POCT M pa3BUTHE
JKUBOTHBIX. Pa3MHOXXeHHME W pa3BUTHE PACTEHUIA.
OmnonoTBOpeHue u pasButue PacTHTENbHBIX
OpraHu3MoB. JIBOWHOE OIUIOAOTBOPEHHUE Yy IIBETKOBBIX
pactenuii. O6pa3oBaHUe U pa3BUTHE CEMEHHU.

3 OCHOBHBIE  TCHETHYECKHE TIIOHATHS W  CHMBOJIBL. | YueOHuk 1: § §; 9.3
T'omonornunbie XPOMOCOMBI, aJyIeIbHbIE reHsl, | YueOnuk 2: § § 24, 27
aNbTEpHATUBHBIE MPU3HAKH, JIOMUHAHTHBIA u | YueOnuk 3: § 46, 47, 48, 53

PEIECCUBHBIN MPU3HAK, TOMO3UIOTa, FETEPO3UTOTa,
qucTas JWHWA, THOpHIbI, TeHOTHUI, (peHoTurr. OCHOBHEIE
METOBI TCHETUKH: THOPHUIOIOTUIESCKHUIA,
IUTOJOTUYECKUN, MOJIEKYISIPHO-TEHETUUECKUI.

VuyeOnuk 4: § 35, 41
VyeOnuk 5: § 32, 36
VYuebnuk 6: § 42, 43,47
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4 Momnorubpunnoe ckperntuBanue. [lepsoiii 3akon Mennenst | Yaeonuk 1: § 9.1; 9.2: 9.3;9.4; 9.5

— 3aKOH eIUHO0Opa3usi TMOPUIOB TIEPBOTO MOKOJICHUs. | YueOHuk 2: § 25, 26, 27, 28, 29
IIpaBunmo mommHHpoBaHus. Bropod 3akon Mengens — | YueOnuk 3: § 49, 50, 51, 52, 53, 54, 55, 56
3aKOH PACIIETIICHHS Yuebnuk 4: § 35, 36, 37, 38, 39, 40, 41
MpHU3HAKOB. [ MIIOTE3a YUCTOTHI TaAMET. VYueonuk 5: § 32, 33, 34, 35, 36, 37, 38
AHanuzupyroriee CKpEILLMBaHUE. [IpomexyTounsiii | YueOHuK 6: § 42, 43, 44, 45, 46, 47, 48
XapakTep HaclefoBaHHWA. PacmiernieHne NMpU3HAKOB MPH
HEIOJIHOM JOMUHHUPOBAHUHU.
Jdurubpugnoe ckpemBanue. Tpetuid 3akoH Mennpens —
3aKOH  HE3aBHUCHMOTO  HACIIEJOBAaHHUA  TPHU3IHAKOB.
CremuieHHOe HaclenoBaHwe Tmpu3HakoB. Paborer T.
Moprana. CrieryieHHOE HAcjIeI0BaHUE TEHOB, HAPYIIICHHE
CHEIUICHUS MEeXAy TeHaMH. XPOMOCOMHAas TeOpHs
HAacJEACTBEHHOCTU. ['€éHeTnka moJja. AyTOoCcOMBI U
MOJIOBBIE XPOMOCOMBI. I'omorameTHbI# 51
reTepOoraMeTHbIN N0JI. I'eHeTnyeckas CTpyKTypa IOJIOBBIX
xpomocoM. HacnemoBaHue TpPH3HAKOB, CIIETICHHBIX C
moyioM. ['eHOTH Kak 11eJI0CTHAs CUCTEMA.

5 B3anmopeiicTBue reHotuna u cpensl npu popmupoBanuu | Yuebnuk 1: § 10.1; 10.2
¢enoruna. M3mernunBocTh nmpu3HakoB. KauectBennbie n | YueOHuk 2: § 30
KOJIMYECTBeHHbIe mpu3Haku. Hopma peaknmu mpusHaka. | Yueonuk 3: § 57, 58, 59, 60, 61
CBoticTBa MOAU(PUKAITMOHHOW U3MEHYHBOCTH. VYueonuk 4: § 42, 43
I'eHoTHIIMUECKas U3MEHYHBOCTb. CeoiictBa | Yuebnuk 5 § 39, 40, 41, 42, 43, 44, 45, 46,
T€HOTUIIMYECKON M3MEHYMBOCTH. Buasl reHotunmueckoii | 47, 48, 49
M3MEHYUBOCTH: KOMOWHATHUBHAS, MyTalMoHHas. | YueOHuk 6: § 49
KomOunaTuBHas U3MEHYHUBOCTb. MyTanuonHas
W3MEHYHMBOCTh.  SIMepHBIe H  [HTOILIa3MaTHYECKHE
myTarui. CoMaTH4YecKue M TOJIOBBIE MYTallMd. 3aKOH
TOMOJIOTHYECKUX pAIOB B HACJIeICTBEHHON
m3meHunBocty (H.M. BaBuios).

6 Kapuorun uenoBeka. MeToasl u3ydeHUs TeHeTUku | YueOHuk 1: § 7.6; 9.4; 10.1; 10.2
YyeoBeKa: reHeaJIOTHYCCKUH, Onm3HEOBBIH, | YueOnuk 2: § 23, 31
UTOTC€HETHYCCKUI, MOITYJIAIIIUOHHO-CTATUCTHYECKUH, | YueOHuk 3: § 62, 63, 64, 65
MOJIEKYJIIPHO-TE€HETUYECKHH. VYuebuuk 4: § 44, 45
HacnencrBennsle 3aboneBanus ueiaoBeka. [ennele u | YueOnuk 5: § 50, 51, 52, 53, 54
XPOMOCOMHBIE OOJIE3HU YEIOBEKa. VYuebnuk 6: § 48, 49
BonesHu ¢ HaceACTBEHHOM MTPeIpaciooKeHHOCTHIO

7 JomMectukaiusi ¥ celeKius. 3apoXxICHUE celeKiuu U | YueOHuk 1: § riasa 11
momectukanuu. Yuenne H.M. BapwmmoBa o LlenTtpax | YueOnuk 2: § 32
NPOUCXOXKJICHUS U MHOT000pa3us KyJIbTYPHBIX pacTeHHi. | YueOHuk 3: § 66, 67, 68, 69, 70
Copr, moposa, mTaMM. 3aKOH TOMOJIOTHYECKUX PAJIOB B | YueOHUK 4: § 46, 48
HacjeacTBeHHOW wu3MeHunBocTH H.M. BaBmioma, ero | YueOnwuk 5:§ 1,2, 3,4,5
3HaYEHHE JUIsI CENEKIIMOHHON PabOTHI. YueOHnuk 6: § 50
MeTo/1pI CENEKIIMOHHOM paboThl. MIcKycCTBEeHHBIH 0TOOD:

MacCoBbIi M  MHIMBHIAYaIbHBIA.  VICKycCTBEHHBIN
MyTareHe3 Kak MeTOJI CeJIeKIIMOHHOM paboThl. ['eTeposuc
Y €r0 IPUYHHEL. VICIIOb30BaHMUE TETEPO3UCa B CEIICKITHH.
Otnanéunas rubOpuausanusa. [Ipeomonienue Oecruroaus
MEXBHJIOBBIX THOPHUIOB.
8 OOBEKTHI, WCITOJIb3yeMble B OHMOTEXHOJIOTHH, Vuebnuk 1: § 11.4

KIIETOYHBIC U TKAHCBBIC KYJIbTYPbI, MUKPOOPIraHU3MBbI, UX
XapaKTEePUCTHKA. TpaauunoHHas OMOTEXHOIIOTHS:
XJICOOTICUCHHE, TOYYCHUE KUCIOMOJIOYHBIX MPOIYKTOB,
BUHOJIEIIHE. MukpoOHOI0r HUECKU i CHUHTE3.
HckyccTBeHHOE  OIUIOAOTBOPEHHE. XPOMOCOMHAast U
TEHHAsl UHXCHEPUS.

VYuebnuk 2: § 33

Yueonuk 3: § 71, 72, 73, 74
YueOnuk 4: § 47, 48
Yuebnuk 5: § 21

YueOHuk 6: § 51
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> Ypokxu «Poccuiickoii 3JIeKTPOHHOI HIKOJIBI»

bHoJ/ioruda

Ne
n/n

JJIeMeHT COJepKAHUS

Cepuiku Ha  ypokm  Poccuiickoii

3JIEKTPOHHOM HIKOJIbI

1

Buonoruueckoe
OIHOKJIETOYHBIE,

pasHooOpasue
KOJIOHHAJIbHBIE, MHOT'OKJIETOYHBIE
opranusaMbl.  B3auMocBsI3b  4acTeif ~ MHOTOKJIETOYHOI'O
opranu3ma. TkaHM, OpraHel M CHCTEMBl OpraHOB.
OpranusM Kak enuHoe enoe. ['omeocras.

OpraHu3MoB.

https://resh.edu.ru/subject/lesson/2471/start/

®opMbl  pa3MHOKEHHUS] OpraHM3MOB: Oecrojioe (BKJIIOYas
BETETAaTUBHOE) 3 TTOJIOBOE. Bunab Oecmosoro
Pa3sMHOXKEHUS:TIOUKOBaHKUE, CHOPYJALus, (parMeHTanus,
kinonuposanue. [lonoBoe pazmHoxkeHue. IlonoBbie KIETKH,
win rametsl. Melo3.  Kpoccunrosep. I'amerorenes y
KUBOTHBIX. [losoBbie xene3pl. CTpOEHHE MOJOBBIX KIIETOK.
Omiog0TBOpEHUE UM AMOPHOHAIBHOE PAa3BUTHE YKUBOTHBIX.
CriocoObl  OIUIONOTBOPEHMS:  HApYKHOE, BHYTpPEHHEE.
ITaprenorene3. WHauBHayalbHOE pa3BUTHUE OPraHU3MOB
(oHTOTEHE3).  3apoApIlIeBBle  JHUCTKA  (TacTPYIISALHA).
3akiaaka OpraHoB M TKaHEeW U3 3apOJIBIIIEBBIX JIUCTKOB. PocT
U Pa3BUTHUE )XUBOTHBIX. Pa3MHOXeHHE U pa3BUTHE PACTCHUH.
Omo0TBOpEHHE U PA3BUTUE PACTUTENBHBIX OPraHU3MOB.
JIBOIiHOE  OILUIONOTBOPEHHE Yy  LBETKOBBIX PAacTCHUM.
O0pa3oBaHue U Pa3BUTHE CEMEHHU

https://resh.edu.ru/subject/lesson/5359/start/
270999/

OcHOBHBIE TCHETUYECKHUE TIOHSITHS 51 CHMBOIJTBI.
I'oMmonoruunbie XPOMOCOMBI, aJlIeNIbHbIE TCHBI,
albTepHATUBHBIE MPU3HAKU, JOMUHAHTHBIA U PELIECCUBHBIN
MIpU3HAK, TOMO3UI0Ta, FE€TEPO3UroTa,

yuCTas JWHUWSA, THOpUAbI, reHotur, (eHoTHi. OCHOBHBIE
METOJIbI TEHETHKHU: THOPHIOJOTHYECKHMA, UTOJOTHUECKUH,
MOJIEKYJIAPHO-T€HETUUECKUI.

https://resh.edu.ru/subject/lesson/5630/start/
132920/

https://resh.edu.ru/subject/lesson/5385/start/
119865/

Monorubpuanoe  ckpemuBanue. llepBbiii  3akoH
MeHnnenss — 3akoH eauHOOOpa3us THOPUIOB TMEPBOTO
nokonenus. IlpaBuno gomMuHupoBaHus. Bropoi 3akoH
Menpens — 3aKOH paclIeIeHUs

MIPU3HAKOB. [ UIOTE3a YUCTOTHI TAMET.

AHnanmu3upyromiee  ckpeuuBanue.  [IpomexxyTOYHBIM
XapakTep HaclienoBaHus. Paciiernienue npu3HakoB MpU
HETOJHOM IOMUHUPOBAHUU.

JdurubpugHoe ckpemuBanue. Tpetuid 3akoH Menupens —
3aKOH HE3aBHCHMOT'O HACJIeJOBaHUS HPH3HAKOB.
CueruieHHoe  HacieloBaHue — npusHakoB. PaGorer  T.
Moprana. CuemieHHOe HacjieIOBaHWE TI'€HOB, HapylICHHUE
CHCIIVICHUA MEXOy TéHaMH. XpOMOCOMHaH TEOpUA
HaCJIeICTBeHHOCTH. | eHeTnka momna. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbIii M TeTepOraMeTHBIH  II0JI.
T'eneTnueckas CTpyKTypa IIOJIOBBIX XPOMOCOM.
HacnenoBanne npu3HAKOB, CLEIUICHHBIX C IOJOM. ['eHOTHII
KakK I1eJIOCTHAsl CHCTEMA.

https://resh.edu.ru/subject/lesson/3861/start/
295751/

https://resh.edu.ru/subject/lesson/5386/start/
301065/
https://resh.edu.ru/subject/lesson/5352/start/
295780/

BzaumogpeiictBue TeHoTHIIA W Cpelbl NpU (POPMHPOBAHUU
¢denoruna. M3MeHUMBOCTH TNpU3HAKOB. KadecTBeHHBIE H
KOJIMYECTBEHHbIC Mpu3Haku. Hopma peakuuu mnpu3HaKa.
CpoiicTBa MOAN(DUKATMOHHON N3MEHUYNBOCTH.

I'eHoTHNIIUECKass M3MEHUYMBOCTH. CBOWMCTBAa T€HOTHITMIECKON
W3MEHYMBOCTH. BHIB TE€HOTUITUYECKOH W3MEHYHBOCTH:

https://resh.edu.ru/subject/lesson/5386/start/
301065/

https://resh.edu.ru/subject/lesson/4725/start/
107947/
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https://resh.edu.ru/subject/lesson/4755/start/

KOMOMHATHBHA, MyTaITHOHHAS. KoMmOunaTusHas
W3MEHYMBOCTh. MyTallMOHHAsT W3MEHYMBOCTH. SInepHBIC U
nUToriazMarnyeckue Myranud. COMaTHYeCKHe H IOJIOBBIC
MyTaliy. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACIICJICTBCHHOM
n3menuuBocty (H.U. BaBunos).

118828/

KapuoTtun uenoBexka. MeToapl U3y4eHHs] TCHETUKHU YE€IIOBEKA:
TeHCAIOTHUCCKUH, OIM3HELIOBBIH, IIUTOrCHETHYCCKHUM,

https://resh.edu.ru/subject/lesson/5387/start/

MONYJIALIUOHHO-CTaTUCTUYECKUH, MOJIeKyJsIpHO- | 17435/
renetuueckuii. HacnencTBennble 3a0osieBaHHS dYeTOBEKa.
I'eHHBIE 1 XPOMOCOMHBIE OOJIE3HU YEJIOBEKA.

Bose3nu ¢ HacneacTBEHHOM MpeIpacioiokeHHOCThIO

HomecTukanus u celeKuusa. 3apoxXACHHE CENEKIUU U
nomectukauuu. Yuenue H.M. BaBunoBa o IlenTpax

https://resh.edu.ru/subject/lesson/3653/start/

NPOMCXOXKICHUS M MHOrooOpasus KyJIbTYPHBIX PAaCTEHHH.
Copt, mopojna, mrTamMMm. 3aKOH TOMOJOTHYECKHUX PAIOB B
HacjeAcTBeHHOM wu3MeHunBoctd H.M. Basuiopa, ero
3Ha4YCHUE IS CENIEKIIMOHHOM padoTHI.

MeToapl CelIeKIMOHHOM paboThl. VMCKyCCTBEHHBIN 0TOOP:
MAacCOBBbI M MHIUBUYAJIbHbIM. VICKyCCTBEHHBI MyTareHes
KaK METOJ CeJleKIMOoHHOW pabotel. [erepo3nc u ero
npuuuHbl.  Mcnonb3oBaHme rerepo3nca B CEJIEKIMM.
Otnanénnas ruOpuamzauus. [Ipeomonenne  Oecroaus
MEXBUIOBBIX THOPHUIOB

47180/

OOBEKTHI, UCTIONB3yeMbIE B OMOTEXHOJIOTHH, — KIETOUYHBIE U

https://resh.edu.ru/subject/lesson/3861/start/

TKaHEBBIC KYJIbTYPbI, MUKPOOPTraHNU3MBbI, UX XapaKTEPUCTHKA.
TpaauumoHHass GMOTEXHOIOTHS: XJIeOoIeueHNe, NoTyueHHe
KHCIIOMOJIOYHBIX MPOAYKTOB, BUHO/IENHE.
MukpoOuoiorudeckuit CHHTE3. NckyccTBeHHOE
OIUIOZOTBOpPEHUE. XPOMOCOMHAs U I'€HHASI UHKEHEPUS

295751/

Kakue 3asaHus OTKPbITOro 6aHKa BBINMOJHUTD /151 TPEHUPOBKU

Ne | DjieMeHT coep:KaHus Homepa 3amanuii u3
OTKPBITOro 0aHKa

1 buonoruueckoe pasHooOpasue opraHu3moB. OIHOKIETOYHBIE, KOJIOHHAIbHBIE, | 69BC76, D60134,
MHOTOKJIETOUHBIE ~ OpraHW3Mbl. B3auMocBs3p  dwacteli  MHOrokierounoro | SEE285, B7TE6CS,
opranu3Mma. TkaHH, OpraHsl ¥ CUCTEMbI OpraHoB. OpraHu3M Kak eauHoe | 28B357
nenoe. I'omeocras.

2 @DopMbl  pa3sMHOXKEHHsSI OpPraHU3MOB: Oecnosoe (BKJIodass BereTaTuBHOe) W | B42DB2, 463641,
moyioBoe. Buabl Oecmonoro pa3sMHOXKEHHWS: TOYKOBaHWe, cropysnus, | 0BA387, 9D9603,
¢dparmenTanus, konuposanue. [lonoBoe pazmuoxenue. [lonossie knetku, win | F2BD18,
rameTsl. Meiio3. Kpoccunrosep. I'ametorenes y sxuBoTHbIX. [lonoBeie sxenessl. | 9210CE, F7509C,
CrpoeHue mOJOBBIX KIeTOK. OruiomoTBopeHHe W 3MOpHoHanbHOEe pasButhe | 565220, F5AB46,
*HUBOTHBIX. CIIOCOOBI OILJIOZOTBOPEHUS: HapykHOe, BHyTpeHHee. [laprenorenes. | F2BCBD, 19E999,
WunuBuayansHoe pa3BUTHE OpraHu3MoB (oHTOreHe3). 3apozsimesbie smctku | 0BA387, AACFCL,
(racTpymsiuus). 3akiagka OpraHOB M TKaHEH M3 3apofbleBhIX JUCTKOB. Poct u | 8D68AL, 5F9AS8
pasBUTHE XKUBOTHBIX. PasMHOXeHHE U pasBuTHe pacteHuit. OmrogorBopenne u | C59B8E, DFD5ED,
pa3BUTHE PACTUTEIHHBIX OpraHU3MoB. J|BoiiHOE OTUIONOTBOpeHHE y 1BETKOBBIX | 5SBCECY
pacrenuii. O0pazoBaHKE W Pa3BUTHE CEMEHU

3 OCHOBHBIE T€HETUYECKUE TOHSTHUS U CUMBOJIBL ['oMonoruuneie xpomocomsl, | SE92A6, 283005,

aJIeIbHBIC TEHBI, aJIbTEPHATUBHBIC MPHU3HAKH, JOMHHAHTHBIA W PELECCUBHBIN
MPHU3HAK, TOMO3UI0Ta, ETEPO3UroTa,

YyhcTas JIMHWS, THOPWAbI, TeHoTun, (eHoturn. OCHOBHBIC METOJbI TCHETHKH:
THOPUIOTOTMIESCKUM, IUTONIOTHIECKUH, MOJICKYISIPHO-TEHETHUCCKHUHA.

79DB45, BTE6GCS
BBOA3c, 579854,

880DD7, 4E25DF,
1CFC5D
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https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/

Hasuzamop camocmosmenvrotl noocomosxu k EI'3-2026

bHoJ/ioruda

4 Monorubpunnoe ckpemuBanue. llepBerii  3akoH Mengens — 3akoH | 49C48D, B66DF6,
eanHooOpa3uss THOpWAOB TMepBoro mnokosneHus. I[lpaBuno momuuupoBanus. | B02219, B55DFF,
Bropoii 3akoH MeHnaens — 3aK0H paclleIeHHs B31EAC 4BD69B
MPU3HAKOB. [ MIOTE3a YHUCTOTHI TaMeT. 33AB8A,
Ananusupyromee ckpemuBanue. IlpomexyTtounsiii xapaktep HacienoBanus. | 92A894,DCA283,
Pacmennenue npu3HakoB Mpy HEMOJIHOM JOMUHUPOBAaHUH. 76AB6C, 01ESED
JurnbpungHoe ckpemnBanue. Tperuit 3akoH Menpens — 3akoH He3aBucumoro | 5F1395, 7DcOcA,
HacyenoBanus nmpusHakoB. CIEIUICHHOE HacienoBaHue npusHakoB. Padoter T. | A98BA9, D02013,
Moprana. CuemnieHHOE HacJeJIOBaHME T'€HOB, HapylieHue creruienus mexnay | 2C06F3, 9E3635
reHaMH. XpOMOCOMHas TEOpHUsl HACIEeACTBEHHOCTH. | eHeTrnka mona. AyToCOMBI
Y TOJIOBbIE XPOMOCOMBI. ' OMOTaMETHBIN U reTeporaMeTHbIi 1oj. ['eHeTnyeckas
CTPYKTypa TOJOBBIX XpOMOCOM. HacnenoBaHue NPHU3HAKOB, CLEIUICHHBIX C
mosioM. [ '@HOTHIT KaK [IeTOCTHAS CHCTeMa

5 BzaumopeiictBue rTeHoTHIa U cpensl mpu  (opmupoBanuu (enormma. | C8BFC91,C4311B,
WN3menunBocTh mnpu3HakoB. KadecTBeHHBIE M KOJMYECTBEHHBIE mpm3Haku. | AD24B6, SEE285,
Hopwma peakuun npusznaka. CoiicTBa MOAH(DHUKAITMOHHON N3MEHUYHBOCTH. OF8E22
I'enotunuyeckas u3MeHUMBOCTh. CBoiicTBa TreHOTHNHMUecko u3MeHuuBocTH. | €906eA, AA3BI4
Bugsl reHoTMnMuYecKOW HM3MEHYMBOCTH: KOMOMHATHMBHas, MyTanuoHHas. | /E1332, 4A6754,
KomOuHaTuBHAsT HM3MEHUYMBOCTh. MyTallMOHHAas W3MEHYMBOCTh. Snepueie u | AD24B6
nuTOIUIa3MaTndeckue Myrtarun. CoMaTH4eckre W TOJIOBBIE MYTallid. 3aKOH
TOMOJIOTHYECKHUX PsIIOB B HaciencTBeHHoH n3MeHunBoctr (H.M. BaBuios)

6 Kapuorun uenoBexka. MeTopl H3y4eHUsI TeHETUKU YelloBeKa: reHeanoruueckui, | SC6B2F, 92EF20,
OJIM3HEIOBBIH, [IUTOTEHETUYCCKHUH, MOMYJISIIMOHHO-cTaTUCTHUYeCKuH, | A909AS
MoJeKyJsipHO-TeHeTnueckuil. Hacnencreennsie 3a0oneBanus yenoseka. ['ennsle | 7el4cF, 66¢D1D,
¥ XPOMOCOMHBIE 00JIE3HH YEIOBEKA. A0c03D, C1ECS36,
Bonesnu ¢ HacneACTBEHHOM MpeIpaciooKeHHOCTHIO A909A5, 37CEB9,

69100D

7 HomecTukauus u cenekuus. 3apoxICHUE CENIeKUUU U noMecTukauuu. Yuenue | 15E311, D181D7,

H.M. BapwioBa o lleHTpax NpoMCXOXAEHHS M MHOrooOpasus KyibTypHbix | B31IEAC, F7B520,
pactenuii. CopT, mOpoJa, IITaMM. 3aKOH TOMOJIOTHYEeCKHX psaoB B | C83CD2
HaciaeACcTBeHHOW wu3MeHunBocth H.M. BaBunoBa, ero 3HaueHue A
CEJICKIIMOHHON pabOTHI.
Mertonpl  ceneKIMOHHOW paboThl. MckyccTBeHHBIH OTOOp: MaccoBBIA U
WHJIUBUYJIbHbIA. VICKYCCTBEHHBI MyTareHe3 Kak METOJ CEJIEKLIHUOHHON
pabotsl. ['ereposuc u ero npuumHEL. VMCHoap30BaHHE TETEPO3HUCA B CENEKITHH.
OtnanénHast ruopuansanus. [Ipeomonenne O6ecmioust MEKBUOBBIX THOPHIOB

8 OOBEKTBI, HCIIOJIb3yeMble B OWOTEXHOJOTMHM, — KJETOYHbIe U TKaHeBbie | 5SF9456, AB6FB6,
KyJlbTypbl, =~ MHKPOOPTaHM3MBI, = HMX  XapakrepucTtuka. Tpagumuonnas | C21740, 9C7B88
OuoTexHonorus: xjeOonedyeHne, MOIYYeHHEe KHUCIOMOJIOYHBIX MpPOAyKTOB, | 926F6B, EB53D6,

BUHOJIeNHe. MukpoOuonornyeckuii cuHTe3. MICKycCTBEHHOE OIUIOIOTBOpPEHHE.
XpoMocoOMHasl ¥ TeHHAS] HEDKCHEPHS

97BC23, AB6FB6




